Solution structure of an oncogenic DNA duplex containing a G.A mismatch.
The DNA duplex 5'-d(GCCACAAGCTC).d(GAGCTGGTGGC), which contains a central G.A mismatch has been studied by one and two-dimensional NMR techniques. The duplex corresponds to the sequence 29-39 of the K-ras gene. The mismatch position is that of the first base of the Gly12 codon, a hot spot for mutations. The observed NOEs of the nonexchangeable protons show that both of the bases of the mismatched pair are intrahelical over a wide range of pH. However, the structure of the G.A mispair and the conformation of the central part of the duplex change with pH. This structural change shows a pK of 6.0. At low pH, the G.A bases are base paired with hydrogen bonds between the keto group of the G residue and the amino group of the A residue and, secondly, between the N7 of the G and a proton on N1 of A. This causes the G residue to adopt a syn conformation. On raising the pH, the N1-H proton of the protonated A residue is removed, and the base pair rearranges. In the neutral G.A base pair both residues adopt an anti conformation, and the mismatch is stabilized by hydrogen bonds. Our results on the exchangeable and A(H2) protons of the mismatched pair indicate a shift from a classical face-to-face two hydrogen-bonded structure to a slipped structure stabilized by bifurcated hydrogen bonds. This may be a particular characteristics of this oncogenic sequence in which the G.A error is poorly repaired.